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(54) Low-fogging finish treatment for upliolstery leather, and method 



(57) A method of imparting low fogging characteris- 
tics to tanned leather, which includes the step of treating 
the leather in an aqueous emulsion including an effec- 
tive quantity of an oil having less than 3 percent of fatty 



acid components of less than C-16, the oil having been 
first distilled to remove low molecular weight trace ele- 
ments. The oil may be by way of example soybean oil, 
lard oil, safflower oil or sunflower oil. 
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Description 



TECHNiCAl FIELD ANH R ACKGRQUNin OF T MP 
INVENTIQNI 



This invention relates to a low-fogging finish treat- 
ment for upholstery leather, particularly, but not exclu- 
sively, for leather used as upholstery in automobiles and 
aircraft. The basic method of the invention involves the 
use of a fatliquoring agent for finish-treating upholstery 
leathers which includes the use of a distilled oil of veg- 
etable or animal origin that has less than 3 percent fatty 
acid components of less than 16 carbon atoms. 

The present invention is directed to a method and 
product for finish-treating tanned leather to significantly 
lower the tendency of the leather to give off low molec- 
ular-weight trace components which condense and ac- 
cumulate on clear glass and plastic surfaces such as 
windows, windscreens, dashboard instrument covers 
and the like. This occurrence is known as 'fogging', and 
is highly undesirable. Aside from the aesthetic objec- 
tions to the presence of a milky white or translucent oily 
substance on the interior surfaces which must be re- 
moved, fogging impedes the vision of the driver, partic- 
ularly at night when the driver is faced with lights from 
oncoming traffic reflecting off of the fogged windscreen. 

Also, dust and dirt brought into the vehicle interior 
by the ventilation system can bond to these fogging 
components, causing a further decrease in visibility. 

Because of the various aesthetic and safety con- 
cerns relating to fogging, including those mentioned 
above, automobile companies have established stand- 
ards.. against which upholstery leather is measured to 
determine its tendency to give off elements which cause 
hogging. 

All leather must be tanned before it is suitable for 
use as upholstery leather, Tanning removes fats and oils 
naturally in the hides and conditions the hides for the 
end use to which they will be put. Depending on the end 
use, tanning may enhance strength, suppleness, resil- 
ience or resistance to wear. Often, all of these charac- 
teristics must be present to some degree, and part of 
the tanning process includes determining how to treat 
the leather in order to obtain an appropriate balance be- 
tween these and other similar characteristics. 

Typically, finish steps are required to add back cer- 
tain elements of the leather to achieve desirable results 
Finish steps typically add back oils removed from the 
leather during tanning, which provide softness, supple- 
ness and other desirable characteristics to the tanned 
leather. It is these elements added back during finish 
treating which cause fogging. This finish process is 
called 'fatliquoring'. and is used to impart the desired 
properties to the tanned leather. Fatliquors lubricate the 
leather fibres so that after the leather is dried its fibres 
are capable of sliding over each other, thus rendering 
the leather pliable, and increasing the tensile and tear- 
ing strength of the leather. Fatliquoring also enhances 



the physical appearance of the leather by minimising the 
tendency of the leather to permanently crease as the 
leather is bent or folded. Ideally, bending or creasing the 
leather produces only minimal fine wrinkles. 
5 Some prior art processes of fatliquoring tanned 
leather require that the leather be baked to drive off vol- 
atile substances contained in the oils, solvents and 
emulsifiers contained in the fatliquor. Other prior art 
processes involve the use of a selected amphiphilic co- 
10 polymer as a substantially solventless fatliquor. See US 
Patent No. 5348807 to Hodders. 

Therefore, It is an object of the invention to provide 
a fatliquoring composition which imparts low-fogging 
characteristics to tanned leather treated with the com- 
position. 

It is another object of the invention to provide a 
fatliquoring composition which enhances the aesthetic 
and wear characteristics of tanned leather treated with 
the composition. 
^0 It is another object of the invention to provide a 
method of treating tanned leather to impart low-fogging 
characteristics to the leather. 

It is another object of the invention to provkie a 
method of producing a low-fogging fatliquor. 

SUMMARY OF THF INVENTION 

According to one aspect of the present invention we 
provide a method of imparting low fogging characteris- 
30 tics to tanned leather, characterised by the step of treat- 
ing the leather in an aqueous emulsion including an ef- 
fective quantity of an oil having less than 3 percent of 
fatty acid components of less than C-16, said oil having 
been first distilled to remove low molecular weight trace 
55 elements. 

According to one preferred embodiment of the in- 
vention, the oil comprises an oil selected from the group 
consisting of soybean oil, lard oil. safflower oil and sun- 
flower oil. 

According to another preferred embodiment of the 
invention, the oil is oxidised. 

According to yet another preferred embodiment of 
the invention, the oil is bisulphated or bisulphited. 
According to a second aspect of the invention we 
45 provide a method of preparing a fatliquor for imparting 
low fogging characteristics to tanned leather, character- 
ised by the steps of: 



so 



ss 



(a) selectin g an oil having less than 3 percent of fatty 
acid components of less than C-16; 

(b) distilling said oil to remove low molecular weight 
trace elements; 

(c) bisulphating or bisulphiting said oil to facilitate 
emulsification; 

(d) emulsifying said oil in an aqueous emulsion; and 

(e) processing tanned leather in said emulsiori. 

According to yet another preferred embodiment of 
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the invention, the step of processing the leather in an 
aqueous emulsion conriprises the steps of processing 
the leather in a first retannage aqueous ennulsion and 
subsequently in a second main fatliquor aqueous emul- 
siOQ. 

According to yet another preferred embodiment of 
the invention, the oil is present in the retannage within 
a range of 3 to 6 percent by weight. 

According to yet another preferred embodiment of 
the invention, the oil Is present in the main fatliquor 
emulsion within a range of 6-20 percent by weight. The 
preferable range within this broader range is 8-15%. 

According to one preferred embodiment of a fatliq- 
uoring composition in accordance with the invention, the 
fatliquoring composition comprises an oxidised, bisul- 
phate or bisulphited, distilled oil having less than 3 per- 
cent of tatty acid components of less than C-16, the dis- 
tillation having removed low molecular weight trace el- 
ements from the oil. 

According to yet another preferred embodiment of 
the invention, the oil comprises an oil selected from the 
group consisting of soybean oil. lard oil, safflower oil and 
sunflower oil. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
AND BEST MODE 

The invention Is directed towards the use of sus- 
pensions, dispersions and emu Is ions --preferably emul- 
sions-in a fatliquoring process which imparts low-fog- 
ging characteristics to tanned leather, while preserving 
or enhancing other necessary and desirable character- 
istics such as strength, resilience, pliability, drape, hand 
and softness. 

It has been determined that oils of the particular 
type disclosed and claimed in this application remain in 
the treated leather to impart characteristics such as 
those mentioned above while providing low-fogging 
characteristics now required by automobile manufactur- 
ers. 

The invention is described and disclosed below by 
way of example only: 

SELECTION OF SUITABLE OIL 

Oils suitable for use in the fatliquoring composition 
disclosed in this application should have less than 3 per- 
cent of fatty acid components, wherein the length of the 
carbon chain of those fatty acid components is less than 
16. The length of the carbon chain Is commonly referred 
to by the designation 'C. followed by the number of car- 
bon atoms in the carbon chain. For example, C-16 des- 
ignates Palmitic acid, which has 16 carbon atoms in its 
carbon chain. Oils which meet this condition include 
soybean oil. lard oil, safflower oil and sunflower oil. 
These oils are natural fatty ester oils of vegetable or an- 
imal origin. 



PROCESSING THE OIL 

The preferred oil for use in fatliquoring tanned leath- 
er to impart low-fogging characteristics is 'blown Soya 
5 J-L' oil. By 'blown' is meant that the oil is oxidised to per- 
mit later bisulphating or bisulphiting of the oil. The J-L 
designation refers to the viscosity. 

1 . The blown soya oil is distilled by adding 0.2% 
10 HOMME (hydroquinone monomethyl ether) as an 

anti-oxidant. and then heating the oil under a 500 
mm Hg vacuum (equivalent to 260 mm Hg pres- 
sure) and with a nitrogen blanket (to prevent discol- 
ouring) to les^'C, and holding those conditions for 

IS at least 30 minutes while stirring in a reaction ves- 
sel. This process drives off low molecular weight 
volatile compositions which cause fogging If applied 
to the leather. Vacuum, time and temperature val- 
ues can vary depending on empirically-determined 

20 processing differences. 

2. The oil is then cooled to 50°C. 

3 The distilled oil is then used to produce a fatliq- 
2S uoring composition. 

Analysis of the distillate according to gas chroma- 
tography/mass spectroscopy indicates the following 
identifiable components were distilled out of the soya oil 
30 during the above process: 



cyclopropane, pentyl- 


15.3% 


oxirane, 2-ethyl-3-propyl-,cis 


5.3 


nonanal 


2.4 


phenol, 4-methoxy- 


5.2 


2-decenal 


2.7 


2 , 4-dodecad i enal 


9.1 


1-heneicosyl formate 


1.9 



40 

The remaining 58.1% could not be identified, or 
were for compounds of less than 1% each. As can be 
seen, removal of these components will have a substan- 
tial downstream impact on the quantity of low molecular 
45 weight volatiles which subsequently cause fogging. 

PROCESSING FATLIQUORING COMPOSITION 

A fatliquoring composition by way of example ac- 
50 cording to a preferred embodiment of the Invention con- 



tains the following components: 


Distilled Soya, per above proces 


15.37% 


Sodium Acetate (Anhydrous) 


1.18 


Sodium Bisulphite 


2.67 


Stearic Acid/ Ammonium Hydroxide 


4.40 


28% 
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(continued) 



Water 


22.41 


Hostapur SAS-60 


17.87 


Dowicil 75 


0.10 




100.00% 



The Stearic Acid/Ammonium Hydroxide acts as a 
higher saturated fatty acid salt with 51 % actives, and is 
a 'hand' modifier. Hostapur SAS-60 is one of many suit- 
able alkyi sulfonate salts which acts as a co-emu Islfler. 
Dowicil is a suitable biocide/preservative. 

1 . All of the components except the Dowicil biocide/ 
preservative are mixed and heated to 90-95°C un- 
der a nitrogen blanket (to prevent discolouring) and 
held at that temperature for 2 hours, with agitation. 

2. The mixture is then cooled to below 50*C and the 
Dowicil is added. 

3. The result Is a yellow opaque liquid with the fol- 
lowing characteristics: 



pH (10%) 


7.6% 


Bake Down Solids 


76.45% 


Speco, Grav. 


0.9724 


Viscosity (RVT 3/20) 


4400 CPs 



The viscosity value represents Brookfield viscosity 
in cps, using a model RVT, spindle 3 at 20 rpm. 

The bisulphation allows the mixture to be emulsi- 
fied, dispersed or suspended In water, and increases the 
affinity between the leather to be treated and the oil. Bi- 
sulphitlon may be substituted for bisulphation. 

APPLICATION METHOD 

The fatliquor composition is applied according to 
the following procedure: 

1 . The leathers used for the procedure were 3 nat- 
ural colour, chrome-tanned cowhides measuring 
approximately 120 sq. ft. in area, and a one-half of 
a single natural colour, chrome-tanned hide meas- 
uring approximately 20 sq.ft. in area. The half hide 
and the three full hides were processed at different 
times, both according to the following procedure: 

2. The hides were washed at room temperature for 
15 minutes in an open drum according to conven- 
tional practice. 

NEUTRALISIMQ 

3. The hides were neutralised in a 100% float 
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(meaning the addition of water equal to the weight 
of the hides) with 3% lubricant to aid in the mechan- 
ical movement of the hides. 2% organic buffering 
salt, 1.5% alkaline neutralising agent. The hides 
were drummed in this solution for 90 minutes at 
100*»F. 

4. The neutralising solution was drained and anoth- 
er 100% float Introduced into the drum. 

RETANNAGE 

5. To the float was added 4% acrylic syntan, and 
drummed for 30 minutes. 

6. 8% inert filler was added and drummed for 30 
minutes. 

7. 3% of the fatliquor composition according to the 
invention . was added, and the mixture was 
drummed for 30 minutes. 

8. 1 .5% dyestuff and 1 .5% formic acid were added 
and the mixture was drummed for 90 minutes. 

9. The mixture was drained, and the hides were 
washed in three sequential water baths at 120*^ 

PRIMARY FATLIQUQRINQ 

10. 9% fatliquor compositk)n according to the Inven- 
tion example set out above was added to a 100% 
float and the hides were drummed for 60 minutes. 

11.1% formic acid was added and the mixture was 
drummed for 15 minutes. 

12. The mixture was drained, and the hides were 
washed in two sequential water baths 15 minutes 
each at 70°F. 

13. The hides were dried and conditioned for 24 
hours in a desiccator at 72* F. and were then me- 
chanically softened,. 

The results were hides which had a soft hand, and 
which gave the following fogging results: 

Reflectance ranged between 91.9% and 79.3%, av- 
eraging 87.350% using the Hart III test device; and be- 
tween 73.5% and 81.3%. averaging 78.150% on a 
Haake I test device. 

Gravimetric values were between .960 mg and 
1.140 mg, averaging 1.050 mg using the Haake I test 
device, and between 400 mg and .580 mg. averaging . 
490 mg, using the Hart II test device. 

A method of treating leather to Impart low-fogging 
characteristics is described above. Various details of the 
invention may be changed without departing from its 
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scope. Furthermore, the foregoing description of the 
preferred embodiment of the invention and the best 
mode" for practising the invention are provided for the 
purpose of illustration only and not for the purpose of 
limitation, the invention being defined by the claims. 



er to impart low-fogging characteristics to the leath- 
er, comprising an oxidised, bisulphated or bisulphit- 
ed, distilled oil having less than 3 percent of fatty 
acid components of less than C-16. said distillation 
having removed low molecular weight trace ele- 
ments from said oil. 



Claims 

1. A method of imparting low fogging characteristics 
to tanned leather, characterised by the step of treat- 
ing the leather in an aqueous emulsion Including an 
effective quantity of an oil having less than 3 percent 
of fatty acid components of less than C-16, said oil 
having been first distilled to remove low molecular 
weight trace elements. 

2. A method according to claim 1 , characterised in that 
said oil comprises an oil selected from the group 
consisting of soybean oil. lard oil, safflower oil and 
sunflower oil. 

3. A method according to claim 1 or 2, characterised 
in that said oil is oxidised. 

4. A method according to claim 1 or 2, characterised 
in that said oil is bisulphated or bisulphited. 

5. A method of preparing a fatliquor for imparting low 
fogging characteristics to tanned leather, character- 
ised by the steps of: 

(a) selecting an oil having less than 3 percent 
of fatty acid components of less than C-16; 

(b) distilling said oil to remove low molecular 
weight trace elements; ^X; 

(c) bisulphating or bisulphiting said oil to facili- 
tate emulsification; 

(d) emulsifying said oil in an aqueous emulsion; 
and 

(e) processing tanned leather In said emulsion. 

6. A method according to claim 5, characterised in that 
the step of processing said leather in an aqueous 
emulsion comprises the steps of processing said 
leather in a first reiannage aqueous emulsion and 
subsequently in a second main fatliquor aqueous 
emulsion, 
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10. A fatliquoring composition according to claim 9. 
characterised in that said oil comprises an oil se- 
lected from the group consisting of soybean oil. lard 
oil, safflower oil and sunflower oil. 
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7. A method according to claim 6, characterised in that 
said oil is present in said retannage emulsion within 
a range of 3 to 6 percent by weight. 

8. A method according to claim 6, characterised in that 
said oil is present in said main fatliquor emulsion 
within a range of 6-20 percent by weight. 
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9. A fatliquoring composition for treating tanned leath- 
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